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yjJK 576.895.122 : 594 : 66.098 

H3MEHEHHE CO^EPJKAHHH 
HEKOTOPbIX HEOPrAHHHECKHX HOHOB 
B TEMOJIMMOE nPECHOBO^HblX MOJIJIIOCKOB 
nPH HHBA3HH HX nAPTEHHTAMH TPEMATO/l, 

A. II. CTaAHHTOHKO 

IleAarorHHecKHH hhcthtyt, JKhtomhp 

H3yneHO B03/^eHCTBne napTeHHT TpeMaTOA Ha co^ep>KaHHe Na + , K + , Ca 2+ h Cl - b reMo- 
jiHM(j>e Lymnaea stagnalis h Planorbis corneus. ycTaHOBJieHbi CTaTHCTiraecKH AOCTOBepHbie 
HapymeHHH iioHHoro 6ajiaHca reMOJiHM(J>M mojijiiockob, o6ycjioBjieHHbie napa3HTaMH. 

B CBH3H C H3yBeHHeM B3aHMOOTHOineHHH B CHCTeMe «X03HHH—napa3HT» 
HecoMHeHHtm HHTepec npe^CTaBjiHeT H3y T ieHHe bo3A6hctbhh napTeHHT TpeMa¬ 
TOA Ha H3MeHeHne coAep^Kamm HeKOTopbix HeoprammecKHX hohob b reMO- 
jiHM$e hx oSjinraTHbix npoMe^KyTOHHbix xo3neB — mojijiiockob. O^HaKO 3tot 
Bonpoc ao HacTOHin,ero BpeMeHH He bi>ihchhjich. 

MATEPHAJI H METO/JHKA 

06T»eKTaMH HCCJieAOBaHHH 6 bijih npyAOBHK 03epm>iH, Lymnaea stagnalis , 
cnoHTaHHO HHBa3HpoBaHHbiH cnopopncTaMH Opisthioglyphae ranae , Furcocerca- 
riae sp. h pe/nnuMH Echinostoma revolutum (CMOKOBKa, npyA h KaHaJi Mejmopa- 
thbhoh cncTeMBi) h KaTyiHKa poroBan, Planorbis corneus , 3apa2KemiaH cnopo- 
pncTaMH Pleurogenes claviger , Cotylurus cornutus , Cercaria pseudo gracilis 
h peAHHMn Notocotylus thienemanni (Py>KHH, npyA Ha p. PocTaBnpe). MaTe- 
pnaji coSpaH b anpejie—Mae 1975 r. h b aBrycTe—ceHTnSpe 1976 r. 

HccjieAOBajiHCb mojijiiockh npnMepHO oahoto B03pacTa (06 otom cyAHjrn 
no pa3MepaM hx paKOBHH), BbiAep^Kamibie npeABapHTejibiio b aKBapnyMe 
6e3 nnn^n b Tenemie 1—2 cyTOK, TaK KaK ycTaHOBjieHO, hto ypoBem> coAep>Ka- 
hhh K + h Ca 2+ b reMOJiHM(|)e mojijiiockob noBbimaeTCH nocjie npneMa nHm,H 
(Huf, 1935; Florkin, 1943; Florkin, Duchateau, 1950; Van der Borght, 1963). 
reMOJiHM$y nojiynajin no onncamibiM paHee MeTOAHKaM (CTaAHiraeHKo, 1970) 
oShhho HenocpeACTBeHHO nepeA HCCJieAOBaHneM. HHorAa aHaJiH3bi npoH3BO- 
Ahjih Ha cjieAyioipHH aohb nocjie b3hthh npo6. MaTepnaJi npn 3tom coxpaHHjm 
b xojiOAHJitHHKe npn TeMnepaType okojio 2° G. CoAep^Kamie Na + h K + onpe- 
AejiHJin njiaMeHHO-(J)OTOMeTpHHecKHM MeTOAOM, Ca 2+ — no BaapAy, Cl“ — 
no JleBHHCOHy h nacTHHHO no PyniHHKy. Bcero BbinojmeHO 1106 aHajiH30B. 

PE3yJIETATbI HCCJIEAOBAHHfl H OBCYM/JEIIHE 

HoHbl HaTpHH HBJIHIOTCH 06n3aTeJIbHbIMH KOMnOHeHTaMH Bcex 9KCTpa- 
pejuiiojiHpHbix >KHAK0CTen 6ecno3BOHO T iHbix, b tom nncjie h reMOJiHM^bi moji¬ 
jiiockob. MmiHMaJibHaH npeAejibHO AonycTHMan KOHpeHTpapHH Na + b reMo- 
jiHM(|)e Lymnaea stagnalis cocTaBjmeT 0.25 *10“ 3 M (Greenway, 1970). OAHano, 

KaK CBHAeTejibCTByiOT jiHTepaTypHbie Aamibie h pe3yjibTaTbi Hamnx aHaJiH30B, 
y Lymnaea stagnalis h Planorbis corneus coAep^Kamie Na + b HopMe noAAopnm- 
BaeTCH Ha 6ojiee bbicokom ypoBHe. B reMOJiHM^e nccjieAOBaHHbix HaMH moji- 
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jiiockob KomjeHTpaipiH Na + BapBnpoBajia b npe,n;ejiax 70—142 Mr%, cocTaB- 
jihh b cpe^HeM jjjih L. stagnalis 113.86 + 3.2 h #jih P . corneus — 80 + 1.22 Mr%. 
HeBBicoKne 3HaueHHH K03$(J)Hi];HeHT0B BapnapHn CBH^eTejiLCTByeT o He3Haun- 
TejiLHOH CTeneHH h3M6hhhbocth 3Toro npn3HaKa y He3apa?KeHHBix >khbothbix. 
Harnn /jamme oueHB 6jih3kh k pe3yjiBTaTaM, noJiyueHHBiM ,n;pyrHMH nccjie^OBa- 

TejiHMH (Duval, Portier, 1927; CopoKHHa, 3ejieHCKaH, 1967; Burton, 1968). 

IIpu HHBa3HH renaTonaHKpeaca mojijiiockob napTeHHTaMH o6Hapy>KeHBi CTa- 
THCTHUeCKH ftOCTOBepHBie H3MeHeHHH ypOBHH CO#ep>KaHHH Na + B reMOJIHM(J)e 
b CTopoHy ero B03pacTaHnn (Ta6ji. 1). HanpnMep, y Planorbis corneus , 3apa- 
>KeHHBix cnopopncTaMH Pleurogenes claviger h pe,n;HHMH Notocotylus thiene- 
manni, 3tot noKa3aTejiB paBHHJicn 103 + 1.78 h 102.4 + 2.77 Mr% cooTBeT- 
CTBeHHO. Cjie^OBaTejiBHO, KOHpeHTpapim Na + npu HHBa3HH B03pacTajia b cpe#- 
HeM Ha 28.8%, a y OT^ejiBHBix oco6en OHa y^BanBaJiacB. CjieAyeT otmothtb, 
ojpiaKO, hto y HHBa3npoBaHHBix Lymnaea stagnalis He o6Hapy>KeHO CTaTHCTH- 
necKH ^ocTOBepHBix pa3JiHHHH b co#ep>KaHHH Na + b reMOJiHM(J)e (Ta6ji. 5). 
Ilpn 3apa>ueHHH mojijiiockob napTeHHTaMH Opisthioglyphae ranae mbi cbh3bi- 
BaeM 3to c oco6eHHOCTHMH jioKajiH3aii,HH napa3HTOB. CnopopncTBi O. ranae 
o6Hapy>KeHBi b cncTeMe nepHBHcpepajiBHBix CHHycoB b6jih3h H^ejiy^Ka, khihkh 
h roHa^Bi. OpraHBi nnmeBapeHHH npn 3tom He no^BeprajiHCB 3apa>KeHHio, 
b cbh3h c ueM, BepoHTHO, He HapymajiocB nocTynjieHne xjiopncToro HaTpnn 
H3 hhx b reMOjiHM(|)y, paBHO KaK h norjioru,eHHe hohob HaTpnH H3 bo^bi. 
Ilpn 3apa>KeHHH Lymnaea stagnalis cnopopncTaMH Furcocercariae sp. OTcyT- 
CTBHe CTaTHCTHHeCKH ftOCTOBepHBIX H3MeHeHHH B CO^epHCBHHH Na + b reMo- 
JIHM(J)e X03HeB MBI oSBHCHHeM OTCyTCTBHeM HpKO BBipanceHHoro naTOreHHOrO 
B03,HieHCTBHH napa3HTOB BCJieACTBHe He3HaHHTeJIBHOH HHTeHCHBHOCTH HHBB3HH. 


T a 6 jnm a 1 

Na + b reMOJiHM^e mojijiiockob npn iiHBa3Hn hx napTeHHTaMH TpeMaTO/j 


TpeMaTOftbi 


KOHTpOJIB (HeT HHBa3HH) 
Opisthioglyphae ranae 
Furcocercariae sp. 


Hccjiejio- 

BaHO 


Co^ep^KaHHe Na+, Mr% 


MOJIJIIOe- 


KOB, 9K3. 

lim 

M 

<s 

m 

CV 

Lymnaea stagnalis 





30 

80.0-142.0 

1 113.86 

17.25 

3.20 

15.1 

48 

88.0-147.0 

111.50 

0.14 

0.02 

0.02 

43 

84.0—126.0 

110.20 

8.34 

1.30 

7.58 


Planorbis corneus 


KOHTpOJIB (HeT HHB33HH) 

27 

70.0- 

-104.0 

80.1 

6.36 

1.22 

7.93 

Pleurogenes claviger 

29 

85.0- 

-118.0 

103.0 

9.62 

1.78 

9.30 

Cotylurus cornutus 

41 

86.0- 

-110.0 

93.0 

7.29 

1.15 

7.84 

Notocotylus thienemanni 

39 

56.0- 

-170.0 

102.4 

18.30 

2.77 

17.94 


^jih KajiHH reMOJiHM(J)Bi, KaK h ajih HaTpnH, xapaKTepHa noHHan (J)opMa 
cym;ecTBOBaHHH. 0,n;HaKo hohbi KajiHH b oTjiHHne ot hohob HaTpnH npeoSjia- 
^aiOT He BO BHeKJieTOHHBIX >KH£KOCTHX, a B CO£ep>KHMOM KJieTOK. B reMOJIHM^e 
Lymnaea stagnalis co#ep>KaHHe K + BapBnpoBaJio ot 6.8 ^o 15 Mr% npn cpe^- 
HeM ero 3HanemiH 9.23 + 0.22 Mr% (Tafiji. 2). KoHpeHTpapnH KaTHOHOB KajiHH 
b reMOJiHM(|)e Planorbis corneus cocTaBjmjia 4.13 + 0.29 Mr% npn ^nanasoHe 
KOJie6aHHH ot 2.8 , 11,0 10 Mr%. BjiH3Kne k HauiHM 3HaueHHH KomjeHTpapHH K + 
b reMOJiHM(|)e nojiyueHBi rjikP. corneus — 5.85+7.8 Mr% (Burton, 1968) h 
jjjih Viviparus viviparus — 4.68 Mr% (Little, 1965). 

BbicoKaH HHTeHCHBHocTB HHBB3HH renaTonaHKpeaca mojijiiockob conpo- 

BOH^aJiaCB CTaTHCTHHeCKH ^OCTOBepHBIMH H3MeHeHHHMH ypOBHH CO^ep^KaHHH 
K + b reMOJiHM(|)e. Cjie/jCTBHeM 3apa>KeHHH Planorbis corneus cnopopncTaMH 
Pleurogenes claviger h Cotylurus cornutus Sbijio noBBimeHne co^ep^KamiH K + 
b reMOJiHM(J)e Ha 32.7 h 54.9% cooTBeTCTBeHHo. HHBa3HH Planorbis corneus pe- 
jjhhmh Notocotylus thienemanni He BJieKjia 3a coSoii BBipanceHHBix HapymeHHii 
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T a 6 ji h h; a 2 

K + b reMOJiHM(J)e mojijiiockob npn HHBa3HH hx napTeHHTaMH TpeMaToji; 


TpeMaTO^bi 


Hccjieflo- 
BaHO 
MOJIJIIOC¬ 
KOB, 3K3. 


lim 


Coftepraamie K+, Mr% 


M 


m 


CV 


Lymnaea stagnalis 


KOHTpOJIB (HeT HHBa3HIl) 

30 

7.8—11.0 

9.23 

1.19 

0.22 

12.90 

Opisthioglyphae ranae 

48 

6.8—11.1 

10.20 

1.60 

0.23 

16.00 

Furcocercariae sp. 

43 

7.6—15.0 

9.50 

2.95 

0.45 

31.00 


Planorbis 

corneus 





KOHTpOJIB (HeT HHB33HH) 

27 

4.9—6.5 

4.13 

1.54 

0.29 

37.8 

Pleurogenes claviger 

29 

3.7—8.5 

5.48 

1.66 

0.32 

30.3 

Cotylurus cornutus 

41 

3.6—10.0 

6.40 

6.17 

0.96 

91.7 

Notocotylus thienemanni 

39 

to 

bo 

i 

00 

o 

4.49 

0.97 

0.16 

21.4 


KOHn;eHTpaii;HH K + npHHHHH nero nona ociaiOTCH rjik Hac HencHHMH. Ot- 
CyTCTBHe CTaTHCTHHeCKH ^OCTOBepHLIX pa3JIHHHH B ypOBHe COAep>KaHHH K + 
y Lymnaea stagnalis b HopMe h npn HHBa3HH cnopoipiCTaMH Furcocercariae sp. 

MBI CBH3BIBaeM C HeBBICOKOH HHTeHCHBHOCTbK) HHBa3HH. 

KaJIBI];HH B reMOJIHM(|)e MOJIJIIOCKOB HaXO^HTCH KaK B HOHH3HpOBaHHOM co- 
ctohhhh, Tan h b CBH3aHHOH c SejmaMH $opMe. Y Anodonta, Hanpimep, 29% 
KaJibi];HH reMOJiHM(|)bi CBH3aH0 c npoTemiaMH (Schoffeniels, 1951). KomjeHTpa- 
h;hh Ga 2+ b reMOJiHM(|)e Lymnaea stagnalis h Planorbis corneus SbiJia npnMepHo 
o^HHaKOBOH — 24.96 + 0.8 h 23.15 + 0.43 Mr% cooTBeTCTBemio (Ta6ji. 3). 
OflHaKo aMnjiHTy^a HH^HBH^yajibHOH H3MeHHHBOCTH 9Toro npH3HaKa y L. stag¬ 
nalis b 2.8 pa3a 6biJia 6ojibine, Me m y P. corneus. CTeneHb h3M6hmhbocth 9Toro 
npH3HaKa y L. stagnalis b 2 pa3a npeBbiinajia TaKOByio y P. corneus. 

T a 6 ji h u; a 3 

Ca 2+ b reMOJiiiM<J>e mojijiiockob npn HHBa3iiH hx napTemiTaMH TpeMaTOft 


TpeMaTOAM 

HccJieflo- 

BaHO 

Coflep>KaHHe Ca 2 +, m r% 

MOJIJIIOC¬ 
KOB, 3K3. 

lim 

M 

<7 

m 

cv 



Lymnaea stagnalis 





KOHTpOJIB (HeT HHBa3IIH) 

30 

9.0—36.0 

24.96 

4.38 

0.80 

17.59 

Opisthioglyphae ranae 

48 

3.0—50.0 

24.00 

1.76 

0.25 

7.29 

Furcocercariae sp. 

43 

11.0—27.0 

17.60 

3.54 

0.54 

20.10 


Planorbis 

corneus 





KOHTpOJIB (HeT IIHBa3IIIl) 

27 

20.0—29.0 

1 23.15 

2.26 

0.43 

9.84 

Pleurogenes claviger 

29 

15.0-31.0 

22.75 

4.91 

0.91 

21.34 

Cotylurus cornutus 

41 

12.0—22.0 

14.63 

2.77 

0.43 

12.17 

Notocotylus thienemanni 

39 

6.0—21.0 

13.28 

3.32 

0.53 

24.90 

IIapa3HTapHoe nopaJKemie 

renaTonaHKpeaca 

b npeoSjiaAaiomeM 

SoJib- 


niHHCTBe cjiynaeB BH3HBaJio naAeHne ypoBHH co,a;ep}KaHHH Ga 2+ b reMOJiHM(f)e. 
GiaTHCTHMecKH ^ocTOBepHbie pa3JiHMHH no 9TOMy npn3HaKy HaSjno^ajiHCb 
flange npn HeBbicoKon HHTeHCHBHOCTH HHBa3nn L . stagnalis cnopoipiCTaMH 
Furcocercariae sp. Y Planorbis corneus , 3apa>KeHHbix napTeHHTaMH Cotylurus 
cornutus, Kom^eHTpaipm Ga 2+ reMOJiHM(|)Li yMeHbinajiacb Ha 37% h npn HHBa- 
3hh pe^HHMH Notocotylus thienemanni — Ha 43%. CTeneHb BapbnpoBaHHH 
9Toro npH3HaKa, o^HaKo, b cjiynae 3apa2KemiH Planorbis corneus pe^HHMH 
Notocotylus thienemanni SbiJia 3HanHTejibHO Sojibinen, He>KejiH npn HHBa3HH 
hx cnopon;HCTaMH Cotylurus cornutus (24.9 npoTHB 12.17%). Ilpn HHBa3HH 
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Lymnaea stagnalis h Planorbis corneus cnopon;HCTaMH Opisthioglyphae ranae 
h Pleurogenes claviger cooTBeTCTBeirao H3MeHeHHH b co^epmaHHH Ga 2+ b reMo- 
jiHM(|)e mojijiiockob He obHapymeHO. 

Ahhohbi xjiopa, HBJimomHeca Hapa^y c KaraoHaMH HaTpna n KaJina Bam- 
hbimh ocMOTnaecKH aKTHBHBiMH HOHaMH reMOJiHM(|)Bi, y He3apa>KeHHBix Lym¬ 
naea stagnalis cocTaBJiajin 165.1+4.35 h y Planorbis corneus — 167.2 + 
+ 7.87 Mr% (Ta6ji. 4) npn pa3Maxe Bapnai^nn 368 Mr%. MaacnMaJiBHaa koh- 
n;eHTpai];Ha hohob xjiopa npeBocxo^HJia MHHHMajiBHyio b 5.6 pa3a. AMnjiHTy^a 
HH^HBH^yajiBHOH H3MeHHHBOCTH KomjeHTpaiiHH Cl - b reMOJiHM(|)e P. corneus 
b 1.33 pa3a BBime, aeM y L. stagnalis, h CTeneHB BapBnpoBaHHa npn3HaKa 
y P . corneus Tanme SojiBine, o aeM CBH^eTejiBCTByeT cpaBHeHne K03(|)(|)Hi];HeHT0B 
Bapnaiptn. 

T a 6 ji h n, a 4 

Cl - b reMOJiHM$e mojijiiockob npn HHBa3HH hx napTeHHTaMH TpeMaTOfl 


TpeMaTOftbi 


Hccneao- 
BaHO 
MOJIJIKDC- 
KOB, 3K3. 


Coaep>KaHHe Gl~, Mr % 


lim 


M 


m 


CV 


Lymnaea stagnalis 


KOHTpOJIL (HeT HHBa3HH) 

30 

110.0-200.0 

165.10 

22.87 

4.35 

13.90 

Opisthioglyphae ranae 

48 

120.0-438.0 

178.60 

50.98 

7.35 

28.55 

Furcocercariae sp. 

43 

176-200.0 

181.80 

6.24 

0.95 

3.42 

Echinostoma revolutum 

51 

78.0-165.0 

115.90 

23.70 

3.23 

20.43 


Planorbis corneus 





KOHTpOJIB (HeT HHBa3HH) 

27 

110.0-230.0 

167.20 

40.92 

7.87 

24.50 

Pleurogenes claviger 

29 

80.0-110.0 

98.40 

6.63 

1.23 

6.59 

Cotylurus cornutus 

41 

100.0-234.1 

174.20 

54.85 

8.57 

31.50 

Notocotylus thienemanni 

39 

110.0-264.0 

182.20 

49.74 

7.96 

28.90 

Cercaria pseudogracilis 

27 

115.0-134.0 

112.4 

9.80 

1.89 

8.75 


XapaKTep HapymeHHH b co,a;ep}KaHHH Cl" b reMOJiHM<j)e npn HHBa3nn 
He 6 biji o^H03HaaHBiM. Y Lymnaea stagnalis, 3apa?KeHHBix cnopopncTaMH 
Opisthioglyphae ranae, h y Planorbis corneus npn HHBa3nn napTeHHTaMH Pleu¬ 
rogenes claviger n Cercaria pseudo gracilis oTMeaeHa rnnoxjiopeMHa — koh- 
peHTpai^na hohob xjiopa b reMOJiHM(|)e noHHmajiacB Ha 40%. HHBa3na >Ke 
Lymnaea stagnalis cnopopncTaMH Furcocercariae sp. conpoBOHmaJiacB rmiep- 
xjiopeMnen, npn KOTopon co^epmaHne Cl" b reMOJiHM(j)e yBejinanBaaocB Ha 
16.7 mt% (cBBime 10%). 

TaKHM o6pa30M, HHBa3na mojijiiockob napTeHHTaMH TpeMaTO,n; conpoBo- 
/K^aeTca HapymeHHHMH roMeocTa3a, npoHBJiaiom;HMHCH b H3MeHeHHH koh- 
n;eHTpai];HH HeopraHHaecKHX hohob reMOJiHM(|)Bi. M3BecTH0, hto Na + , K + h 
Cl" cnoco6cTByiOT noAAepa^aHHio onpe^ejieHHoro ocMOTnaecKoro ,n;aBJieHHa. 
M3MeHeHHa hx co^epmaHna b reMOJiHM(|)e 3apa>KeHHBix mojijiiockob CBH,n;e- 
TejiBCTByiOT o HapymeHHH ocMoperyjiaiiHH, KOTopaa b HopMe oSecneanBaeTCa 
aKTHBHOH a6cop6u;HeH HeopraHHaecKnx hohob h 3 BHenmeH rnnoTOHnaecKOH 
cpe,n;B[ (OjiopK3H, 1947), Sjiaro^apa aeMy BOcnojiHaeTca noTepa hx BCJie^CTBHe 
3KCKpen;HH h ^H$(|)y3HH (Robertson, 1964). OaeBH^Ho, npn HHBa3HH hohkh 
mojijiiockob He cnpaBJiaiOTca c BBiBe^eHneM H3 opraHH3Ma H3bBiTKa ocmoth- 
aecKH bkthbhbix Bem;ecTB. Bxo,u;a b cocTaB 6y$epHBix chctcm reMOJiHM(|)Bi, 
Na + , K + h Cl" obecneaHBaiOT hoctohhctbo ee bkthbhoh peaKijHH. Cjie,n;oBa- 
TejibHo, H3MeHeHHa hx KomjeHTpaijHH npn HHBa3HH MoryT oSycJiOBjiHBaTb 
He tojibko HapymeHHH ijHpKyjiaijHH bo^bi b opraHH3Me, ho h c^bhth khcjiotho- 
ipejioaHoro paBHOBecHH. M36 bitok Na + h fletJmjHT Ca 2+ b reMOJiHM(|)e mojijiioc¬ 
kob MoryT OTpamaTBca Ha MeTa6ojiH3Me SeJiKOB, mnpoB h yrjieBO^OB, no- 
CKOJiBKy Na + 0Ka3BiBaeT HHrnbHpyiomee B03,u;eHCTBHe Ha $oc(|)opHJia3Bi, 
a Ca 2+ yBejiHHHBaeT aKTHBHOCTB $oc(|)OJiHna3, jmna3H, pn6oHyKjiea3Bi, ,n;e3- 
oKCHpH6oHyKJiea3Bi, obecneaHBaeT TpeTHaHyio h aeTBepTHaHyio CTpyKTypy 
a-aMHJia3Bi. He^ocTaTOK Ca 2+ npn HHBa3HH MomeT 0Ka3BiBaTB OTpmjaTejiBHoe 
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B 03 £eHCTBHe Ha (JjopMHpoBaime paKOBHH y 3m6phohob (Saxena, 1958) n Ha npon- 
hoctb nx y B3pocjiLix oco6en. B Harnnx MaTepnaJiax noHnnceirae KOHijeHTpa- 
h;hh Ca 2+ b reMOJinM^e HHBa3npoBaHHLix P. corneus coneTaJiocB co 3HannTejiB- 

HBIM HCTOHHeHHeM CTeHOK paKOBHH MOJIJI3DCKOB. 


Ta6jini^a 5 

Co,n;ep>KaHHe Na + , K + , Ca 2+ h Cl~ b reMOJinM(j)e mojijiiockob npn HHBa3HH 
hx napieHHTaMH TpeMaTO,n; 



Na+ 

K+ 

Ca 2 + 

Cl 

- 

TpeMaTOftbi 

H 

S3 

© a 

5 Eh 

X S3 

S3 2 

tf 

g H 

wo 

1 

• 5 

o a 

Eh 2 

O w» 
o ft 
«S 

43 f* 

S3 § 

© g 
a g,*- 

© ft S 

H © S 

U Cfl s 

Eh 

S3 

© a* 

S Eh 

X S3 
a 2 

tf 

® sP 

O H 

wo 

4 

H 2 

go, 

43 Eh 

E O 
© 2 
© ft 5 E 

Eh © S 

o ca a 

Eh 

S3 

£ 

a eh 

a X 

a 2 
>&« 
02 
ffi 43 

O H 

wo 

4 

O g 
o ft 

«a 
£ o 

g&s 
o m a 

Eh 

X 

a h 

XX 

a 2 

Sf 

g H 
WO 

4 

Eh 2 

o 2 
o ft 

«a 

43 Eh 

a § 

© ft 3 “i 

EH © a 

© n a 


Lymnaea stagnalis 


Opisthioglyphae ranae 

0.80 

57.6 

3.10 

99.8 

1.20 

77.0 

1.75 

92.3 

Furcocercariae sp. 

1.08 

72.9 

0.60 

45.2 

7.60 

99.9 

3.79 

99.9 
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CHANGES IN THE CONTENTS OF SOME INORGANIC IONS 
IN THE HAEMOLYMPH OF FRESHWATER MOLLUSKS DURING 
THEIR INFECTION WITH PARTHENITES OF TREMATODES 
A. P. Stadnychenko 
SUMMARY 

Changes in the concentration of ions of sodium, potassium, calcium and chlorine 

in the haemolymph of Lymnaea stagnalis and Planorbis corneus were studied during their 

infection with sporocysts and rediae of trematodes. Statistically reliable disturbances 

in the ion balance caused by the infection were established. 




